After-treatment systems for Diesel vehicles face a challenge for upcoming emission regulations. 8 Regarding the level of nitrogen oxides (NOx) and soot required the global catalytic activity of the 9 exhaust line needs to be improved. Hydrothermal aging conditions explored during particulate 10 filter regeneration are very stringent for the deNOx catalyst and can strongly reduce its durability.
1.
Introduction 24 Emissions standards in transportation have focused on nitrogen oxides (NOx) For a given temperature of aging, the surface area is always decreasing with the increasing time, 146 and for a given duration of aging the surface area is always decreasing with the increasing 147 temperature.
148 149 150 The XRD diffractograms of Cu-Beta before and after different hydrothermal treatments are 151 shown in Fig.2 . In the 2θ region of 5-50°, diffraction peaks at around 7. 6° can be attributed to tetrahedrally coordinated aluminum, Al (IV), in the zeolite framework [40].
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No other peak was detected. The catalysts patterns of aged samples presented also a peak at 54 197 ppm, but the relative intensity of this peak gradually decreased with increasing aging 600°C sample and its proportion is increasing on the aged 16h at 750°C sample.
236
These IR measurements allows us to conclude that the ratio between Cu + and Cu 2+ is evolving in was considered to be due to bulk copper oxide or copper aluminate, formed at high temperature 268 treatment, which also contribute to the decrease easily reducible species content. They also 269 suggested that some copper can be sequestered inside the collapsed zeolite structure, for the more 270 severely aged samples, becoming inaccessible to be reduced.
271
Combining the results of IR measurements with H 2 -TPR and assuming that no copper oxide is The reaction rates constants were described using Arrhenius formalism :
For the ammonia adsorption desorption on each site the global reaction rate follows the equation :
Adsorption was assumed to be a non-activated process, and the desorption was defined using 319 Temkin approach widely used [49-51]:
The parameters adjusted were the ammonia storage capacity for each site, useful to compute NH 3 321 coverage, the pre-exponential factor for adsorption, the activation energy for desorption and the 322 coverage dependence parameter. 323 324
NH 3 -TPD modeling
square method using NH 3 -TPD experiments for five different aging conditions : 2h at 600°C, 16h 327 and 64h at 750°C, 4h at 850°C and 1h at 950°C. Fig.11 shows the results of the model fitting on 328 ammonia desorption during the temperature slope for these different aging temperatures. In our conditions, when the S/S 0 ratio is higher than 0.7, corresponding to the "low aging states", 
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The same trend is also visible on desorption energy and coverage factor for sites σ 1 and σ 2 , 349 meaning that not only the number of adsorption sites is lower but also that the strength of sites is 350 reduced.
further investigated, especially with respect to different zeolitic structures, Si/Al ratio and copper 394 loading.
395
The predicted alteration of zeolite properties are well in accordance with those observed during 396 the material analysis study, confirming the potential of this approach to deal with hydrothermal 397 aging of Cu-zeolites for NH 3 -SCR.
398
As a last remark, one must keep in mind that this approach is a very simplified one, while 399 hydrothermal aging of metal exchanged zeolites is a very complex process. Further improvement 400 and validation of this method against a wider range of experimental conditions and smaller pore 401 zeolites, such as Cu-SSZ-13, is part of on-going work in our group. 
